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Diversity in information and communication technologies:
The cost of lost opportunities
Abstract
The Information and Communication Technology (ICT) industry develops
products that are used by many people regardless of gender, age, social
status, ethnicity, or religion. Technology has had a significant impact on the
way that information is produced, stored and communicated, especially in the
fields that have traditionally been heavy producers of information such as
libraries and education institutions.
Though all types of people use technology, not all types of people are
involved in the design and development of technology. Women represent just
twenty percent of Australian ICT professionals. They often receive less pay
than their male colleagues and are greatly under-represented in management
and executive level positions.
The rate of participation of women in ICT has declined steadily since it
peaked in the mid eighties, while at the same time, the participation of women
in other previously male-dominated fields such as mathematics and physics
has continued to climb. Minority and ethnic groups such as Native Americans,
African Americans, Hispanics, and Australian Aboriginals are also underrepresented in ICT, both in tertiary studies and in industry.
This under-representation of women and minorities in ICT results in a lack of
diversity in the creative teams who design and develop this technology.
Apart from the issue of equity or fairness, a lack of diversity means that
technology is being produced from a very narrow viewpoint which may affect
its quality. There is also a hidden or ‘opportunity cost’ in technology that is
never designed and is not produced because of a lack of diversity in creative
teams.
This concept paper will address the potential impacts that a lack of diversity
in the teams creating technology might have on the way that libraries operate,
and the way that information is produced, stored and communicated.
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Introduction
Information
and
Communication
Technologies (ICTs) are a significant
part of the everyday lives of nearly all
people living in developed countries and
an increasing number of people in
developing nations. According to O’Neill
and Walker (2001, p. 118), ICT’s ‘are
having a similar impact on society as did
the industrial revolution in the 18th
century in Europe’.
In accordance with this statement, it has
been frequently noted that we are in the
middle of an ‘information revolution’
(Jonscher, 1994; Land, 2001; Wajcman,
1991). A significant difference between
the current information revolution and
the 18th century’s industrial revolution is
the timeframe in which these innovations
transformed industry. The industrial
revolution took more than 200 years to
comprehensively reshape traditional
patterns
of
work,
whereas
the
information revolution has substantially
achieved this in less than 20 years
(Multimedia Victoria, 2001).
Almost all jobs today involve some form
of ICT for everyday workplace practices,
business
management,
or
communication. As an example of the
level to which ICTs have permeated
society,
the
Australian
Mobile
Telecommunications
Association
(AMTA, 2005) estimate that there are
approximately 16 million mobile phone
subscribers in Australia, a nation with
just over 20 million people.
Computers have also become a
commonplace item in many households.
In 2003 in Australia, over 66 percent of
households had a home computer
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(Australian Bureau of Statistics, 2004b,
p. 1). This figure has grown steadily from
44 percent in 1998. For the same year,
the Internet was available in 53 percent
of Australian households, up from 16
percent in 1998 (Australian Bureau of
Statistics, 2004a).
Advancements in technology mean that
many tasks, which were previously
labour intensive or not possible, may
now be performed with little or no effort.
The ICT industry develops and markets
products that are used by nearly all
types of people, regardless of gender,
age, social status, ethnicity, or religion;
however, not all types of people are
involved in the design and development
of technology.
Given the relative newness of the ICT
industry, it should theoretically be
gender-neutral
(Stanworth,
2000)
however the reality of the situation is
that it is far from this ideal. In fact the
industry has been described as
‘predominantly white, middle-class and
male-dominated’
(Panteli,
Stack,
Atkinson, & Ramsay, 1999).
The technologies themselves are not
inherently masculine; however the
contexts in which they are produced and
used result in particular values and
meanings being attributed to them, as
well as to those who use them. In other
words, technologies are socially shaped,
particularly by gender (Harris &
Wilkinson, 2004; Wajcman, 1991).
According to Peiris, Gregor and Indigo
(2000), this social shaping creates a
self-perpetuating cycle, dubbed the
‘cycle of imbalance’ as shown in Figure
1 below.

181

TILC 2005

Few women
study
computing

Computers
seem like
male things

Computers
are produced
from a male
perspective

Few women
work in the
computer
industry
Few women
design
computer
systems

Figure 1 - The Cycle of Imbalance (Peiris et al., 2000, p. 35)
Trauth claims that this social shaping of
ICT as ‘men’s work’ places ICT careers
outside the domain of women (Trauth,
Quesenberry, & Morgan, 2004).
This paper addresses the potential
impacts that a lack of diversity in the
teams creating technology might have
on the way that libraries operate, and
the way that information is produced,
stored and communicated.
Diversity and ICT
The participation of women in the ICT
industry has changed dramatically
during the 60 or so years since the
industry was born. During that time,
prominent women have been recognised
as pioneers of the industry however
recent figures indicate that they
represent between 14 and 32 percent of
industry workers. Women are even more
greatly under-represented at the higher
end of the industry, in management and
executive level positions. At a tertiary
ISBN 0-7298-0613-8,
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level, women represent between five
and thirty percent of students depending
on the country and year under study.
This under-representation has no
biological or genetic basis (FletcherFlinn & Suddendorf, 1996). That is, ICT
work does not require physical strength
or any other attributes that are generally
lacking in women.
Several studies have shown that women
have the same abilities for studying and
working with computers as their male
counterparts (Fisher, Margolis, & Miller,
1997; Wilson, 2003). How women
perceive their abilities though is
somewhat different to what their actual
abilities are. A self-contradiction exists
known as the ”we can but I can’t”
paradox, which refers to the belief that
females, as a collective, have abilities
that are equal to those of men, however
the perceiver believes that their own
abilities are less than what they actually
182
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are (Davies, Klawe, Nyhus, & Sullivan,
2000). Wilson proposes that this
paradox be reworded as ‘we can but I
don’t want to’, stating that women are
ambivalent towards technology and opt
out of ICT from a lack of interest, rather
than a lack of perceived ability (Wilson,
2003).
USA statistics show that in the mideighties, the participation of women
completing ICT-related tertiary studies
peaked at around thirty seven percent
and has steadily dropped since. This
decline in the participation of women
studying and working in ICT is often
referred to as the ‘shrinking pipeline’
phenomenon (Camp, 1997; Gurer &
Camp, 2001).
In Australia in 2004, the commencement
rate of women taking up ICT tertiary
studies was slightly less than 20
percent.
This
compares
to
commencement figures for women for
the same year enrolling in Natural and
Physical science courses of around 54
percent.
Women are not the only group avoiding
studying and working in ICT related
fields. Minority and ethnic groups such
as
Native
Americans,
African
Americans, Hispanics, and Australian
Aboriginals are also under-represented
in both tertiary studies and industry
(Moody, Beise, Woszczynski, & Myers,
2003; Robertson, Dyson, Norman, &
Buckley, 2002).
This under-representation of women and
minorities in ICT results in a lack of
diversity in the industry. To achieve true
diversity, the mix of workers should
include more women, as well as
representatives of other cultures, races
and religions (Moody et al., 2003;
ISBN 0-7298-0613-8,
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Wardle & Burton, 2002). The scope of
this paper however has been restricted
to the decline of women in ICT. Other
issues, such as age, ethnicity, socioeconomic status, and religion are
beyond the scope of this paper.
There are several issues surrounding a
lack of diversity in ICT. Firstly, there is
the issue of equity or fairness as the ICT
industry offers many opportunities for
wealth and career advancement.
According to Kurtz, projections based on
Bureau of Labor Statistics data indicate
that four of the 10 fastest growing
occupations in the United States are in
the field of ICT (Kurtz, 2003).
The second issue surrounding a lack of
diversity has to do with the quality of the
technologies that are being produced.
Having a diverse range of individuals in
the IT professions provides a richer mix
of talents and ideas which can in turn
enrich the quality and diversity of design
solutions (Sumner & Niederman, 2004).
Without greater diversity, technology is
at risk from being designed and
developed from a very narrow viewpoint.
This perspective is that of white, middleclass, western males, as these are the
people who make up the majority of the
ICT workforce, especially in the design
and development area (Borg, 2002;
Johnson & Miller, 2002; Margolis,
Fisher, & Miller, 2000). Male designers
and developers are often more focussed
on the technology itself rather than on
the requirements of users or the
commercial viability of their products
(Montano, 2002; Woodfield, 2002).
Apart from the issue of the quality of
technology that is being produced, there
is also a hidden or ‘opportunity cost’
(Wulf, 2002) in technology that is not
183
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designed and is not produced because
of a lack of diversity in creative teams.
These factors all indicate that having
diverse creative teams is critical if the
ICT industry is to move forward and
have a positive impact on society.
Women studying ICT
The percentages of women studying ICT
varies throughout the world. It is difficult
to make direct comparisons because the
statistics available vary greatly from
country to country. Several countries
have been investigated and the data
available reported below.
Australia
Figures published for 2002 by the
Australian
Federal
Government
Department of Education, Science and
Training (DEST) shows the percentage
of females graduating from all tertiary
courses in Information Technology (IT)
at 26 percent (DEST, 2003).
This
compares to a female participation rate
in the fields classified as Natural and
Physical Sciences of over 54 percent for
the same period (DEST, 2003).
In comparison, the number of females
commencing tertiary level IT courses in
2004 had dropped to 19.5 percent.
Female students commencing courses
in Natural and Physical Sciences held
steady at 54 percent (DEST, 2005).
Commencement figures for the 2005
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academic year were not available at the
time of writing.
United States of America (USA)
In the USA, statistics published by the
National Science Foundation (2004)
show that the number of women
completing bachelor’s degrees in
Computer
Science
across
North
America started at around 10 percent in
1966, then rose to a high of around 37
percent in 1983. This completion rate
has steadily declined since. For the
2001/2002
academic
year,
the
percentage of female completions was
approximately 27.5 percent.
When compared to other science and
engineering fields, this decline in
computer science degrees awarded is
alarming. In the United States, the
participation of women in other
previously male-dominated fields, such
as mathematics and physics, has
continued to climb over the same period
of time.
For example, in 1966 the
number of graduating female Engineers
was less than one percent with just 136
out of a total of 35,826 graduates. By
1980, this figure had increased to just
over ten percent. In 2001, the figure
stood at just over 20 percent - see
Figure 2 below (National Science
Foundation, 2004).
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Figure 2 - Percent of bachelors degrees in selected fields earned by women in the
United States (Ivie & Ray, 2005, p. 7)
United Kingdom (UK)
In the UK, the participation rate of
women studying Computer Science was
around 25 percent in 1975, and just 12
percent in 1995 (Suriya & Panteli, 2000,
p. 43). It is not clear from the report if
these figures represent commencement
numbers or completion numbers. Other
statistics
show
the
1995/1996
commencement figures for women
studying Computer Science in the UK at
20 percent (Institute for Employment
Studies, 2005).
Other Countries
In other countries, the participation rate
of females in ICT studies varies greatly.
In Canada in 1998, the percentage of
women majoring in computer science
was approximately 21 percent. The data
available for other countries is from
varying time periods which makes it
difficult to make comparisons, however
some comparisons were possible by just
looking at the 1999 and 2000 data. In
ISBN 0-7298-0613-8,

© ECU

this time period, the rate ranges from
10.5 percent in Germany up to 39.2
percent in Mexico (Galpin, 2002). The
lowest reported rate was from Pakistan
in 1998 with just 4.99 percent, while the
highest rate came from Singapore in
1987, where the rate exceeded 50
percent (Galpin, 2002).
Women working in ICT
Participation rates of women working in
ICT are not as readily available as the
rates of women studying ICT; however
some research has been done to
attempt to quantify the levels of female
involvement in the ICT industry. The
results of this research are shown
below, again categorised by geographic
region.
Australia
Figures published by the Department of
Communications,
Information
Technology and the Arts, show that in
mid
2003,
women
comprised
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TILC 2005

approximately 32 percent of all
employees of the Australian ICT
workforce (DCITA, 2004). Another report
shows that 20 percent of ICT
professionals were women (Department
of
Employment
and
Workplace
Relations, 2004). This variance between
professional employment levels and
overall employment levels indicates that
in Australia, a significant proportion of
non-professional ICT workers are
women.

responsibility, and remuneration. This
survey found that of the 969 computer
professionals who responded, 16
percent were women, who earned on
average five percent less than their male
colleagues at the same level of
responsibility (APESMA, 2004).
The percentage of females declined as
the level of responsibility went up,
ranging from 25 percent of respondents
at the lowest level of responsibility, down
to just 8.5 percent of respondents at the
highest level of responsibility (APESMA,
2004). See Figure 3
below for a
graphical representation of this decline.
See (APESMA, 2005) for a description
of the responsibility levels.

In 2004, a survey was conducted by the
Association of Professional Engineers,
Scientists and Managers, Australia
which looked at several factors including
employment
status,
level
of

Percentage of Female Computing Professionals
by Responsibility Level
30.0%
25.0%

25.0%
22.4%

20.0%
17.1%

15.0%

14.9%
13.0%

10.0%

8.5%

5.0%
0.0%
Level 1

Level 2

Level 3

Level 4

Level 5

Above L5

Figure 3 – Percentage of Female Computing Professionals by Responsibility Level
(APESMA, 2004)
United States of America (USA)
According to Hill (2005), the participation
rate of women working in ICT-related
fields in the USA peaked in the mid 80s
at around 40 percent, but by the late 90s
this figure had dropped to approximately
ISBN 0-7298-0613-8,
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28 percent. This is somewhat different to
the figures produced by the Information
Technology Association of America
(ITAA) which publishes results based on
data drawn from the Federal Bureau of
Labor Statistics. A report published by
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the ITAA states that in 1996 women held
41 percent of IT jobs, but by 2004 this
share had dropped to 32.4 percent
(Information Technology Association of
America, 2005).
The discrepancies in these figures are
not uncommon as there are no
standardised
definitions
of
what
constitutes an IT or ICT job. The ITAA
report also states that if the women
working in administration roles are
excluded from the 2004 figures, then the
percentage drops to 24.9 percent, which
is more closely aligned with the figures
reported by Hill.
United Kingdom (UK)
Though the figures for Australia and the
USA are less than ideal, they indicate a
significantly stronger contribution to the
ICT workforce than is found in the UK.
The UK Resource Centre for Women in
Science, Engineering and Technology
lists the participation rate of female ICT
professionals at just 14.3 percent in
2003, the most recent figure available at
the time of writing. This proportion had
dropped three percent since 2001
(Institute for Employment Studies,
2005).
European Union
In 1999, research conducted by Panteli
et al (1999, p. 170) found that no
member state of the European Union
had a participation rate of more than 30
percent, and that most members were
closer to 20 percent. These researchers
also found that of all the European
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Union member states, the UK had the
greatest rate of decline (Panteli et al.,
1999).
The situation at Edith Cowan
University (ECU)
At ECU the majority of ICT and LIS
related Bachelors’ degrees are offered
by the School of Computer and
Information Science (SCIS). The SCIS
completion figures for ICT and LIS
related Bachelors’ degrees and new
enrolment statistics are reflective of the
global situation described above.
SCIS Completions
A detailed picture of the trend in
completions can be seen from the data
for the eleven years from 1994 to 2004,
as shown below in Figure 4. These
statistics show a significant rise in the
total number of completions however the
percentage of degrees awarded to
women averages just 24 percent and
never exceeds 33 percent (see Figure 5
below). If the LIS-related courses are
excluded
from
the figures, the
percentage of women receiving ICTrelated awards averages just 19 percent
and never exceeds 26 percent.
These figures are not reflective of the
overall ratio of female to male students
at ECU, which traditionally has a
significantly larger female student base.
Females accounted for over 60 percent
of the entire student body in each of the
eleven years from 1994 to 2004 (Edith
Cowan University, 2005a, p. 3).
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Number of completions - all bachelors (ICT & LIS)
400
350
300
250
200

Male

150

Female

100
50
0

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Figure 4 - SCIS Bachelors Degrees: Number of Completions from 1994 to 2004 (Edith
Cowan University, 2005b)

Percentage of completions - all bachelors (ICT & LIS)
100%
80%
60%

71%
86%

78%

86%

73%

76%

67%

71% 74%

73%

81%

Male

40%
20%
0%

Female
29%
14%

22%

14%

27%

24%

33%

29% 26%

27%

19%

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Figure 5 - SCIS Bachelors Degrees: Percentage of Completions by Gender from 1994
to 2004 (Edith Cowan University, 2005b)

Completions by Course
The awards discussed above were all
Bachelors of Science or Bachelors of
Applied Science; with majors and
specialisations in Computer Science
ISBN 0-7298-0613-8,

© ECU

(Comp Sci), Software Engineering (Soft
Eng), Internet Computing (Int Comp),
Communication
and
Information
Technology (Comm & Inf), Information
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Science
(InfoSci),
Technology (LibTech).

and

Library

The latest completion figures for SCIS
Bachelors degrees are for the 2004
academic year (see Figure 6 below). It

can be seen that Computer Science had
the lowest representation of women with
just eight percent of awards going to
females, while Library Technology had
the highest at eighty-six percent.

Percentage of Completions by Major/Specialisation - 2004

100%

14%
Male
%

80%
60%

92%

84%

81%

76%
86%

40%
20%
0%

8%

16%

19%

Female
%

24%

Comp Sci Soft Eng Int Comp Comm &
Inf

Lib Tech

Figure 6 - SCIS 2004 Bachelors Degrees: Completions by Major or Specialisation (Edith Cowan University, 2005b)

ECU New Enrolments
The completion figures discussed
previously reflect the counts and
percentages of students at the end of
their course. As each of these courses
takes three years to complete, this
means that the majority of the
completion figures for 2004 are for
students who enrolled no later than
2001. To get a more up-to-date picture
of the current trends in ICT and LIS
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related courses at ECU, the new
enrolment or commencement figures
must be looked at.
Figure 7 below shows the total number
of commencements or new enrolments
for all Bachelors degrees offered by
SCIS. This shows a peak for enrolments
in 2002, with the overall number of
enrolments
declining
36
percent
between 2002 and 2004.
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Number of Commencements - All Bachelors
800
700
600
500
400

Male

300

Female

200
100
0

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Figure 7 – SCIS Bachelors Degrees: Number of Commencements from 1994 to 2004
(Edith Cowan University, 2005b)
Figure 8 below shows the percentage of
new enrolments broken down by gender.
It can be seen from this chart that the
percentage of females commencing
Bachelors’ degrees in ICT & LIS related
fields has never exceeded 31 percent,

and in 2004 dropped to a ten year low of
just 20 percent. These figures do not
reflect the 2004 commencement figures
for the whole university where nearly 60
percent of newly enrolled students were
female (Edith Cowan University, 2005b).

Percentage of Commencements - All Bachelors
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

83%

81%

80%

69%

79%

79%

78%

77%

79%

75%

80%

Male
Female

17%

19%

20%

31%

21%

21%

22%

23%

21%

25%

20%

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Figure 8 – SCIS Bachelors Degrees: Percentage of Commencements by Gender from
1994 to 2004 (Edith Cowan University, 2005b)
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Commencements by Course
The commencement figures discussed
above were all Bachelors of Science or
Bachelors of Applied Science. Majors
and specialisations were as follows:
Computer Science (Comp Sci), Software
Engineering
(Soft
Eng),
Internet
Computing
(Int
Comp),
Network
Technology (Net Tech), Communication
and Information Technology (Comm &
Inf), Information Science (InfoSci),
Library Technology (LibTech), and a
double-major in Communication and

Information Technology
Technology (C&IT/Lib).

and

Library

Figure 9 below shows the total
commencement figures from 1994 to
2004, broken down by major or
specialisation. Generally, it can be seen
that the commencement numbers for
Communications
and
Information
Technology and Software Engineering
have grown, whilst until 2003, Computer
Science stayed fairly constant.

Total Number of Commencements
by Major or Specialisation from 1994 to 2004
300
250

Comm & Inf
Comp Sci

200

Internet Comp

150

Soft Eng
Info Sci

100

Lib Tech
C&IT/Lib

50
0
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Figure 9 – Number of SCIS Bachelors New Enrolments from 1994 to 2004 by Course
(Edith Cowan University, 2005b)
When broken down by gender, the
female commencement figures by major
or specialisation show a significant
growth in the number of females
enrolling in the Communication and
Information Technology course, whilst
the number of women enrolling in
Computer
Science
has
dropped
considerably over the same period of
time (see Figure 10 below). This would
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strongly indicate that when females do
decide to embark on an ICT-related
course at ECU, they are choosing less
technical courses. The LIS-related
courses are also more popular with
women than most of the ICT-related
courses, though the commencement
numbers are somewhat irregular, which
makes trend identification difficult.
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Female Commencements by Major or Specialisation from 1994 to 2004
60
55
50
45
40
35
30
25
20
15
10
5
0

Comm & Inf
Comp Sci
Internet Comp
Soft Eng
Info Sci
Lib Tech
C&IT/Lib

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Figure 10 – Number of Female SCIS Bachelors New Enrolments from 1994 to 2004 by
Course (Edith Cowan University, 2005b)
The latest full-year commencement
figures available for ICT and LIS related
Bachelors degrees offered by SCIS are
for the 2004 academic year.
These
figures, broken down by course and

gender, are reflected in Figure 11 below.
This was the first year that a new course
called Network Technology was offered.
This course attracted nine students in its
first year, all of them males.

Number of Commencements by Major/Specialisation - 2004
200
180
160
140
120

152

100
80

113

60
20
0

3

58

40
5
Comp
Sci

Male
Count
Female
Count

40
9

12

Int
Comp

2
33

9
Net
Tech

29

8
C&IT/Lib

Figure 11 – SCIS 2004 Bachelors Degrees: Number of Commencements by Gender
and by Major or Specialisation (Edith Cowan University, 2005b)
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This chart clearly shows that apart from
Network Technology which had only
nine students who were all male, the
course with the least number of female
students was Computer Science, even
though overall it had the second highest
total enrolment.
When the male to female ratios are
calculated for all 2004 Bachelors
degrees offered by SCIS, it can be seen
that women make up 80 to 91 percent of
all LIS degrees, while women make up
between 0 and 18 percent of ICT
degrees (see Figure 12 below).

Computer
Science
and
Network
Technology have the lowest participation
rates. In these courses, which are the
most technical of all ICT-related courses
offered by SCIS, females represented
just four percent of Computer Science
students and none of the Network
Technology students. What is not
apparent from any of these figures is
whether these female students make a
decision to steer away from the more
technical and programming-oriented
subjects of the computer science
degree, or steer towards the more
human and organisational subjects of
the other courses.

Percentage of Commencements by Major/Specialisation 2004
100%

9%

80%
60%

96%

83%

82% 82%

40%
20%
0%

4%

17%

Comp
Sci

100% 91%

20%

80%

Male
%
Female
%

18% 18%

Int
Comp

Net
Tech

C&IT/Lib

Figure 12 - SCIS 2004 Bachelors Degrees: Percentage of Commencements by Gender
and by Major or Specialisation (Edith Cowan University, 2005b)

Computer Science Commencements
Between 1995 and 2004, the number of
students enrolling in a Computer
Science
degree
has
fluctuated
considerably. The peak years for
enrolments were 1999 and 2002 with
249 and 242 students respectively (see
Figure 13 below).
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The gender breakdown of these peak
years differs greatly however with 15
percent female representation in 1999
and only nine percent in 2002. By 2004,
this participation rate had dropped even
further, hitting an all-time low of just four
percent in 2004. See Figure 14 below for
a complete picture of the gender
breakdown
of
computer
science
enrollees per year.
193

TILC 2005

Number of Commencements - Computer Science
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Figure 13 – ECU Number of New Enrolments – BSc Computer Science (Edith Cowan
University, 2005b)

Percentage of Commencements - Computer Science
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Figure 14 – ECU Percentage of New Enrolments by Gender – BSc Computer Science
(Edith Cowan University, 2005b)
When the annual percentages of females commencing Computer Science degrees are
plotted separately, the resulting chart clearly shows a decline in the participation of
females in this field (see Figure 15 below).
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Figure 15 – ECU Percentage of Female Enrolments – BSc Computer Science (Edith
Cowan University, 2005b)
ICT and Library and Information
Science (LIS)
The Internet in particular has meant a
‘significant shift in how information is
created, stored accessed and delivered’
(Fitzgerald & Savage, 2004, p. 24). The
Internet has provided the medium for the
storage and communication of what has
been dubbed an ‘information explosion’
(Deegan & Tanner, 2002, p. 237; Witten,
2003, p. 11). Estimates on the rate at
which information is “exploding” range
from it doubling every 5 years to it
doubling every 100 days. Though noone can agree on the rate at which it is
growing, it cannot be argued that the
amount of information being produced is
growing rapidly (Crawford & Gorman,
1995).

This explosion in the amount of
information being created, stored and
processed creates a society in which
ISBN 0-7298-0613-8,
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attention cannot be rested on one issue,
because no matter how much is read,
the mountain of unread material gets
larger and larger. In this chaotic world,
the ‘ability to find information will be
increasingly important, the possession of
information will be less important’ (Lesk,
1997, p. 4).
Librarians thus become even more
critical because their skills at information
finding and management allow them to
create a sense of order and value for the
volumes of information that are being
generated (Deegan & Tanner, 2002).
The gender balance of those who study
and work in the field of Library and
Information Science (LIS) is essentially
the reverse of the gender balance of
those who study and work in ICT. That
is,
LIS
is
a
female-dominated
environment.
Providing
detailed
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statistics about the gender balance in
LIS is beyond the scope of this paper,
however, some statistics are required to
back up this claim.
In Australia, according to the Australian
Library and Information Association, 85
percent of library staff are female (2005).
Similarly, in the early nineties in Finland,
women occupied 90 percent of library
staffing positions (Haavisto, 1994). In
the United States, according to the
results of the 2000 census, females
accounted for 71.5 percent of all
librarians, and 74.2 percent of library
technicians, library assistants and other
library workers (US Census Bureau,
2005).
Though there is an overall majority of
women in LIS, they are less dominant at
higher levels, in management and senior
positions. An inquiry into pay equity
issues by the New South Wales
Government which began in 1998
reported it to be '
noteworthy that,
notwithstanding the long history of
female
domination
the
highest
proportion of male employees is to be
found in the two highest classifications'
(Bonella, 2003).

organisations, are becoming dependent
on ICT systems for service delivery, the
provision of information, day to day
management,
administration
and
communication (Fitzgerald & Savage,
2004; Gallimore, 1997).
This increasing dependence on ICT by
libraries and education institutions is
significant in that men are ‘increasingly
employed in technology based positions,
resulting in occupational segregation
along gender lines’ (Ricigliano &
Houston, 2003, p. 1).
In libraries, ICT is bringing about
changes in role definitions, tasks,
services and organisational structures.
Some professional positions have
decreased or have been reallocated to
accommodate new kinds of technical
expertise (Ricigliano & Houston, 2003).
For example, between 1991 and 2001 in
academic research libraries in North
America, the number of technical
specialists doubled, while cataloguers
and heads of serials departments
dropped by 25 percent and 35 percent
respectively (Ricigliano & Houston,
2003, p. 3)

Library workers are increasingly required
to utilise technology in the execution of
their duties.
This has also meant a
change in the way that library workers
are trained and educated. This is
apparent in the course outline of current
library technology degrees where a large
part of the coursework is related to
computers and information systems.

Conclusions
At ECU, the decline in the participation
of women in ICT-related fields is most
obvious in the new enrolments in
Computer Science. For those people
working in the areas of design and
development of new technology, a
background and/or degree in Computer
Science is common, and in many cases
required.

In the 21st century, libraries are heavily
reliant
on
information
and
communication technologies for the
production, storage, and communication
of information. Libraries, like many other

It has been shown that workers in the
field of Library and Information Science
(LIS) are becoming heavily dependent
on technology to carry out their duties.
This indicates that the diversity of the
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people developing technology is at odds
with the diversity of the people
employing technology.
The extent of any impact on LIS from a
lack of diversity in ICT cannot be
predicted, however if the values of the
people who are adopting and using
technology are not incorporated into the
design of the technology, there is a
significant risk that the division of labour
will become increasingly gendered.
This may increase the decline of interest
in young people, especially women,
pursuing a profession in the field of
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Library and Information Science, which
as a field is already ‘an aging, immobile
workforce, struggling with the impact of
and difficulties in implementing and
promoting use of new technology’
(Fitzgerald & Savage, 2004, p. 29).
In an ideal world, technology would be
useful, intuitive, easy to use, cost
effective, and behave consistently. With
too much focus on technology and not
enough on the needs of users, this ideal
is getting further away. Increasing the
diversity of the teams designing and
developing technology may bring us
closer to this “techtopia”.

197

TILC 2005

References

AMTA. (2005). Australian Mobile Telecommunications Association Consumer
Information. Retrieved 2/6/2005, from
http://www.amta.org.au/default.asp?Page=261
APESMA. (2004). Women in the Professions: Survey Report 2004. Retrieved
6/07/2005, from
http://www.apesma.asn.au/women/survey/women_in_professions_2004.pdf
APESMA. (2005). Computer Professional Online Salary Survey: Responsibility Level
Definitions, from http://www.apesma.asn.au/online_surveys/acs/ACSLevels.htm
Australian Bureau of Statistics. (2004a). 8146.0 Household Use of Information
Technology, Australia. Retrieved 27/06/2005, from www.abs.gov.au/Ausstats
Australian Bureau of Statistics. (2004b). Measures of knowledge-based economy and
society, Australia: Information and Communications Technology Indicators.
Retrieved 27/06/2005, from www.abs.gov.au/Ausstats
Australian Library and Information Association. (2005). Too many females? A library
staffing issue. Retrieved 05/09/2005, from
http://www.alia.org.au/groups/aliasa/interalia/2005.3/all.articles.html
Bonella, I. (2003). A century of pay inequity: is the end in sight? The Australian Library
Journal, 52(4).
Borg, A. (2002). Computing 2002: democracy, education, and the future. SIGCSE Bull.,
34(2), 13-14.
Camp, T. (1997). The incredible shrinking pipeline. Association for Computing
Machinery. Communications of the ACM, 40(10), 103.
Crawford, W., & Gorman, M. (1995). Future libraries : dreams, madness & reality.
Chicago: American Library Association.
Davies, A., Klawe, M., Nyhus, C., & Sullivan, H. (2000). Gender Issues in Computer
Science Education. In: Proc. of the National Inst. Science Education Forum,
Detroit.
DCITA. (2004). Overview of the Australian ICT Industry. Retrieved 04/04/2005, from
http://www.dcita.gov.au/__data/assets/pdf_file/10451/Overview_of_the_Australia
n_ICT_Industry_02-03.pdf
Deegan, M., & Tanner, S. (2002). Digital futures : strategies for the information age.
New York : London: Neal-Schuman Publishers.
Department of Employment and Workplace Relations. (2004). Information and
Communication Technology (ICT) Skills: Skill Shortage Survey Update and
Employment and Vacancy Trends. Retrieved 13/06/2005, from
http://www.workplace.gov.au/workplace/Category/ResearchStats/LabourMarketA
nalysis/SkillShortages/

ISBN 0-7298-0613-8,

© ECU

198

TILC 2005

DEST. (2003). Award Course Completions for All Students by Level of Course, Broad
Field of Education and Gender, 2002. Retrieved 26/05/2005, from
http://www.dest.gov.au/sectors/higher_education/publications_resources/statistic
s/selected_higher_education_statistics/documents/appendices_x4_xls.htm
DEST. (2005). Students 2004 (full year) selected Higher Education Statistics. Retrieved
26/05/2005, from
http://www.dest.gov.au/sectors/higher_education/publications_resources/profiles/
students_2004_selected_higher_education_statistics.htm
Edith Cowan University. (2005a). Governance, Policy and Planning Services (Strategic
Information Services) Statbook 2004, from
http://www.ecu.edu.au/IRS/assets/reports_and_bulletins/2004%20Statbook.pdf
Edith Cowan University. (2005b). University Statistics: Strategic Information Services
Branch (Policy, Planning Academic Services).
Fisher, A., Margolis, J., & Miller, F. (1997). Undergraduate women in computer science:
experience, motivation and culture. In Proceedings of the twenty-eighth SIGCSE
technical symposium on Computer science education (pp. 106-110). San Jose,
California, United States: ACM Press.
Fitzgerald, B., & Savage, F. (2004). Public Libraries in Victoria, Australia: an overview of
current ICT developments, challenges and issues. OCLC Systems and Services:
International Digital Library Perspectives, 20(1), 24-30.
Fletcher-Flinn, C. M., & Suddendorf, T. (1996). Computer Attitudes, Gender and
Exploratory Behaviour: A Developmental Study. Journal of Educational
Computing Research, 15(4), 369-392.
Gallimore, A. (1997). Developing an IT Strategy for Your Library. London: Library
Association Publishing.
Galpin, V. (2002). Women in computing around the world. SIGCSE Bull., 34(2), 94-100.
Gurer, D., & Camp, T. (2001). Investigating the Incredible Shrinking Pipeline for Women
in Computer Science: Final Report NSF 9812016, 2001. Retrieved 01/06/2005,
from http://www.acm.org/women
Haavisto, T. (1994). How long do women have to wait? Paper presented at the 60th
IFLA General Conference, August 21-27, 1994.
Harris, R., & Wilkinson, M. A. (2004). Situating gender: students'perceptions of
information work. Information Technology & People, 17(1), 71.
Hill, K. (2005). Stemming the Tide of Women Leaving I.T. Retrieved 28/03/2005, 2005,
from http://www.newsfactor.com/story.xhtml?story_id=31674
Information Technology Association of America. (2005). Untapped Talent: Diversity,
Competition, and America’s High Tech Future. Retrieved 23/06/2005, from
http://www.itaa.org/eweb/upload/execsummdr05.pdf
Institute for Employment Studies. (2005). UK Resource Centre for Women in Science,
Engineering and Technology. Retrieved 07/06/2005, from
http://www.setwomenstats.org.uk/sections/index.php
ISBN 0-7298-0613-8,

© ECU

199

TILC 2005

Ivie, R., & Ray, K. N. (2005). Women in Physics and Astronomy 2005. American
Institute of Physics Report, 430(02).
Johnson, D. G., & Miller, K. W. (2002). Is diversity in computing a moral matter?
SIGCSE Bull., 34(2), 9-10.
Jonscher, C. (1994). An Economic Study of the information Technology Revolution". In
J. A. Allen & M. S. S. Morton (Eds.), Information Technology and the Corporation
of the 1990s: Research Studies. Oxford: Oxford University Press.
Kurtz, J. A. (2003). Mothers of invention: Women in technology. Indiana Business
Review, 78(3), 1.
Land, F. (2001). The Information Revolution. London: Department of Information
Systems, London School of Economics and Political Science.
Lesk, M. (1997). Practical digital libraries : books, bytes, and bucks. San Francisco,
Calif.: Morgan Kaufmann Publishers.
Margolis, J., Fisher, A., & Miller, F. (2000). The Anatomy of Interest: Women in
Undergraduate Computer Science. Women'
s Studies Quarterly, 2000(1&2), 104127.
Montano, G. (2002). Virtual development center. SIGCSE Bull., 34(2), 70-73.
Moody, J. W., Beise, C. M., Woszczynski, A. B., & Myers, M. E. (2003). Diversity and
the information technology workforce: Barriers and opportunities. The Journal of
Computer Information Systems, 43(4), 63.
Multimedia Victoria. (2001). Reality Bytes. The State of Victoria, Department of
Infrastructure: Communications Division, Multimedia Victoria.
National Science Foundation. (2004). Science and Engineering Degrees: 1966-2001.
Retrieved 26/05/2005, from http://www.nsf.gov/sbe/srs/nsf04311/sectb.htm
O'
Neill, L., & Walker, E. (2001). Women in the Information Technology Industry: A
Western Australian View. Paper presented at the Global Co-Operation in the New
Millenium: The 9th European Conference on Information Systems, Bled,
Slovenia, June 27-29, 2001.
Panteli, A., Stack, J., Atkinson, M., & Ramsay, H. (1999). The status of women in the
UK IT industry: An empirical study. European Journal of Information Systems,
8 (3), 170.
Peiris, D. R., Gregor, P., & Indigo, V. (2000). Women and Computing: Breaking the
Cycle of Imbalance at the Interface. In E. Balka & R. Smith (Eds.), Women, Work
and Computerization: Charting a Course to the Future (pp. 34-41).
Massachusetts: Kluwer Academic Publishers.
Ricigliano, L., & Houston, R. (2003). Men'
s Work, Women'
s Work: The Social Shaping
of Technology in Academic Libraries. Paper presented at the ACRL 11th National
Conference: Learning to Make a Difference, North Carolina, USA, April 10-13,
2003.

ISBN 0-7298-0613-8,

© ECU

200

TILC 2005

Robertson, T., Dyson, L. E., Norman, H., & Buckley, B. (2002). Increasing the
Participation of Indigenous Australians in the Information Technology Industry.
Retrieved 12/06/2005, from http://project.it.uts.edu.au/ipit/ipitp-report.pdf
Stanworth, C. (2000). Women and Work in the Information Age. Gender, Work and
Organization, 7(1), 20-32.
Sumner, M., & Niederman, F. (2004). The Impact Of Gender Differences On Job
Satisfaction, Job Turnover, And Career Experiences Of Information Systems
Professionals. The Journal of Computer Information Systems, 44(2), 29.
Suriya, M., & Panteli, A. (2000). The Globalisation of Gender in IT. In E. Balka & R.
Smith (Eds.), Women, Work and Computerization: Charting a Course to the
Future. Massachusetts: Kluwer Academic Publishers.
Trauth, E. M., Quesenberry, J. L., & Morgan, A. J. (2004). Understanding the under
representation of women in IT: toward a theory of individual differences. In
Proceedings of the 2004 SIGMIS conference on Computer personnel research:
Careers, culture, and ethics in a networked environment (pp. 114-119). Tucson,
AZ, USA: ACM Press.
US Census Bureau. (2005). Equal Employment Opportunity - 2000 Employment Data.
Retrieved 05/09/2005, from
http://www.census.gov/hhes/www/eeoindex/page_c.html
Wajcman, J. (1991). Feminism Confronts Technology. Cornwall, Great Britain: Blackwell
Publishers.
Wardle, C., & Burton, L. (2002). Programmatic efforts encouraging women to enter the
information technology workforce. SIGCSE Bull., 34(2), 27-31.
Wilson, F. (2003). Can compute, won'
t computer: women'
s participation in the culture of
computing. New Technology, Work and Employment, 18(2), 127-142.
Witten, I. H. I. H. (2003). How to build a digital library. San Francisco, Calif.: Morgan
Kaufmann.
Woodfield, R. (2002). Woman and information systems development: Not just a pretty
(inter)face? Information Technology & People, 15(2), 119.
Wulf, W. A. (2002). The Importance of Diversity in Engineering. In Diversity in
Engineering: Managing the Workforce of the Future. Washington: National
Academy Press.

ISBN 0-7298-0613-8,

© ECU

201

